Abstract
Objective-To monitor trends in mortality and morbidity due to ischaemic heart disease and compare these with observed levels of risk factors from population surveys.
Design-Analysis of trends in death rates from ischaemic heart disease in Iceland compared with expected rates computed from population surveys.
Risk factor levels together with 03 factors obtained from Cox's regression analysis were used to compute expected death rates. Trends in morbidity due to acute myocardial infarction were assessed and secular trends in dietary consumption compared with trends in cholesterol concentrations.
Setting-Reykjavik, Iceland (total population 250 000; over half the population live in Reykiavik).
Subjects-12814 randomly selected residents in the Reykjavik area aged 45-64 (6623 men, 6191
women; 72% and 80% of those invited). Main outcome measures-Age adjusted rates of myocardial infarction and deaths from ischaemic heart disease. Expected risk from risk factor levels (smoking, total serum cholesterol concentration, systolic blood pressure) at each unique survey visit.
Results-Mortality from ischaemic heart disease has decreased by 17-18% since 1970. During 1981-6 the myocardial infarction attack rate in men under 75 decreased by 23%. A decrease occurred in the level of all three major risk factors after 1968. The fall in the serum cholesterol concentration coincided with a reduction in consumption of dairy fat and margarine. The calculated reduction in risk for the age group 45-64 was about 35%, which was closely similar to the observed decrease in mortality due to ischaemic heart disease in that age group.
Introduction
The mortality from ischaemic heart disease has been declining in some countries and holding steady in others, but in a few countries it continues to rise.' Time trends or secular trends in ischaemic heart disease mortality have been difficult to analyse because they are usually based on mortality statistics with little or no information about the individual changes in the pattern of risk factors.
Mortality from ischaemic heart disease in Iceland 
SECULAR TRENDS IN DIETARY FAT CONSUMPTION
A national survey showed that milk, butter, other dairy products, margarine, meat, and meat products together contribute 90% of saturated fat in the Icelandic diet.'0 In this study changes in the consumption of these foods were assessed on the basis of annual sales and production records from the Agricultural Production Board (dairy and meat products)" and annual production records from the Statistical Bureau of Iceland (margarine).12 These data reflect actual consumption as Iceland is totally self sufficient in these products and prohibits all import of meat and dairy products. Furthermore, all food exports and reserves were excluded from these data. No imports or exports of margarine occurred during the years covered by the study. Finally, dietary fat from these products was calculated by using Icelandic food composition tables.
STATISTICS
Secular trends during a defined period were determined by linear regression. Levels of significance were computed with two tailed t tests. In establishing Mean systolic blood pressure decreased by 15-5 and 19 3 mm Hg in men and women, respectively, the risk of death from ischaemic heart disease decreasing by 17% and 24% according to the model. The proportion of subjects taking antihypertensive medication increased considerably. This treatment, however, seems to have offset the beneficial effects of lowering high blood pressure by one third, as has been reported in other prospective studies. (This finding is largely unexplained but might be related to more severe and longstanding hypertension in the treated cases.) '6 There was an overall decrease in smoking (though no fall at all in the proportion of heavy smokers), and this reduction decreased the risk of death from ischaemic heart disease by 8% in women and 13% in men. Figure 3 shows the secular patterns in total risk attributed to the three risk factors and death rates from ischaemic heart disease observed in men and women aged 45-64. The total risk attributed to the three risk factors decreased from the beginning of the 1970s and declined by 34-37% by 1988 . This decrease in total risk corresponded closely to the observed decline in the death rate from ischaemic heart disease in the groups. For women the two curves coincided, but there was a lag of several years for men. Total fat from these products 31-4 27-9 27-6 26-0 25-3 Reliable data on fish consumption are lacking. According to a household study from 1985, however, Icelanders purchased about 119 kg of whole fish per person yearly,'7 which thereby ranked them as the largest consumers of fish in Europe. Though sales of most fatty foods declined during this period, sales of carbohydrate rich foods such as bread, fruit, and vegetables rose, and so did the sales of soft drinks and fruit juices.'7 Clearly, during the period studied the overall composition of the Icelandic diet changed towards more carbohydrates and fewer saturated fats.
Discussion
Ongoing population surveys in Iceland offer an opportunity to explore time trends in risk factor levels and compare them with the mortality and morbidity due to ischaemic heart disease. Total mortality from ischaemic heart disease decreased significantly after 1985 (17% in men, 12% in women). At the same time registrations of myocardial infarction in Iceland (MONICA project 1981-6) showed a significant decline in the incidence rate, suggesting that the reduction in mortality was largely due to a reduction in incidence. The case fatality rate did not decrease significantly. This study did not include analysis of changes in management of ischaemic heart disease during 1968-88, so their effect cannot be estimated. It (ICD codes 390-448) . That the recent trend in total cardiovascular mortality was similar to the trend in mortality from ischaemic heart disease, however, suggests that the decline was real. Furthermore, after 1966-70 the life expectancy of 40 year old men and women in Iceland increased by 1 8 and 3-0 years respectively. According to official statistics the proportionate mortality due to ischaemic heart disease decreased from 35 3% to 30 5% in men and from 229% to 19 5% in women.
The levels of all three risk factors studied decreased over time. The Reykjavik study showed the multiplicative effects of these factors on risk. The factors themselves were nearly uncorrelated and explained about 75% of all deaths from ischaemic heart disease ( The fall in blood pressure came somewhat later, and the decrease in smoking was not apparent until after 1980 .
The multiplicative effect of relatively moderate changes in all three risk factors adds up to a 34-37% decrease in risk in the age group 45-64 years. The calculated decline in risk by 1988 coincides with the observed fall in ischaemic heart disease death rates in the same age groups. This is consistent with the hypothesis that most of the decline in ischaemic heart disease in Iceland over the period can be explained by the changes observed in the three major risk factors.
Little is known about the lag between changes in risk factors in the population and changes in the incidence of ischaemic heart disease. In this study the changes in risk factors and ischaemic heart disease incidence were coincident in women whereas in men there was a lag of several years.
Studies from Great Britain, United States, Australia, and New Zealand have estimated that 30-75% of the observed decline in death rates from ischaemic heart disease was related to changes in lifestyle resulting in a fall in the three major risk factors. 20 
